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Assessing food and energy supply nexus based on their material and energy flows analysis

Tohoku University ~ Saki Kawashima™ Takaaki Furubayashi Toshihiko Nakata

In order to design a sustainable, safety and secure supply-demand system for both food and energy, it’s necessary to
understand the current supply-demand system and to concretize methods and issues for understanding the system.  Therefore,
this research aims to show the data and relationships for designing a sustainable supply-demand system by quantitatively
analyzing the correlation between food and energy.  Analytical method includes an integrated flow diagram of food and energy.
This shows series of flows from food production to consumption and the energy consumed in the process. As a result of the
analysis, the food loss in the world food supply chain reaches 10 EJ annually, and food loss is found to be 1.7% of the world's
total primary energy supply 574 EJ, equivalent to one-third of food consumption. Moreover, biofuels from food are produced
2.7 EJ, which accounted for 0.5% of the world's total primary energy supply. The final energy consumption in the primary
industry and food processing is 15 EJ and total primary energy supply is 21 EJ, which is accounted for 3.7% of the world's total
primary energy supply of 574 EJ.  In Japan, total primary energy supply in primary industry and food processing 44x1072 EJ
accounts for 2.4% of total supply 18.5 EJ. While Japan's food production is 26x10? EJ, the import is 61x10? EJ, and the
import is 2.4 times the production. The ratio of Japanese imports to total imports of the world is 4.5%. In order to consider
all the energy consumption in the food chain, it is necessary to investigate energy consumption at the time of distribution,

residential and indirect energy such as production of fertilizer.
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